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CONVERSION TABLE
For those readers interested in metric units, the inch-pound units used in this report can be converted to the International System of Unit (SI) using the following factors: 
INTRODUCTION
Artificial recharge to an aquifer is one way to replenish the diminishing supply of ground water in western Kansas. In an area where surface water is limited, investigations of aquifer recharge may use artificial storage to catch and provide a water source. In the investigation described in this report, Western Kansas Groundwater Management District No. 1 sponsored construction of an earthen dam on a tributary to Ladder Creek in the NW1/4 of section 11, T. 17 S., R. 34 W., northeastern Scott County ( fig. 1 ). Construction was under the supervision and to the specifications of the U.S. Department of Agriculture, Soil Conservation Service. Included in the investigation were hree ground-water observation wells around the perimeter of the water-storage area. A map of the study site is shown in figure 2. 
DESCRIPTION OF DAM AND RESERVOIR
The dam at Janzen is a compacted earthfill capable of storing about 24 acre-feet of water below the inlet to the principal spillway (36-inch corrugated metal pipe). It was constructed during the winter and spring of 1981-82. At the crest of the emergency spillway the structure impounds about 300 acre-feet of water. At that level the discharge through the principal spillway pipe would be about 113 ft3/s (table 1) . At the top of the dam, about 480 acre-feet of water would be impounded, and outflow would be about 5,000 fl3/s. Crest of emergency spillway.
Top of dam.
1 Results of reference levels are shown in the "Supplemental Data" section. 'The tie between gage height and dam height is based on levels to the crest of the principal spillway pipe inlet. 2 Computed prior to construction.
A borrow pit in the channel upstream from the dam accounts for the first 24 acre-feet or more of stored water. The pit, as left after construction, is a few feet deeper than construction plans indicate (Wallace, 1981) , and storage volumes indicated in table 1 may be in error at the lower gage heights. The borrow pit is dug into the upper layers of the aquifer (Ogallala Formation), exposing a sand, silt, clay mixture which is, in places, cemented into nodules with lime to form caliche. The caliche layer is well above the water table in this area and is so resistant to weathering that it outcrops on eroded valley sides downstream.
Investigation plans of the U.S. Soil Conservation Service (Wallace, 1981) indicate a drainage area of 8,000 acres (12.5 mi2) for this site, of which 3,680 acres (5.75 mi2) is uncontrolled. The uncontrolled drainage area was used to design the principal spillway pipe. The plans describe the remainder of the watershed as... "pothole country which will contribute runoff only during high intensity storms." The dam itself is about 36 feet high and about 950 feet long, not including 325 feet of emergency-spillway width.
RESERVOIR WATER LEVELS
A standard 50-foot range mercury manometer, housed in a fiberglass shelter at the north end of the dam, was used to sense water levels in the reservoir through an orifice placed in the dead-storage pool. A graphic recorder, geared to the manometer, provided a continuous record of stage for periods when the pool level rose above the orifice at a gage height of 1.36 feet. Staff gages placed at intervals in the bank of the reservoir were used to independently determine reservoir water levels.
During the period of record, August 1982 to September 1986, the reservoir filled to above the orifice only three times. Once for 14 days from April 2 to 15, 1984, another for 10 days from April 30 to May 9,1984, and a third time, for 3 days during February 20-22, 1985 . The reservoir never filled to the level of the principal (lowest) spillway during the period of record; therefore, there were no losses from the impoundment to downstream surface flow.
Hourly gage heights for the three periods of reservoir storage are given in the "Supplemental Data" section and are plotted in hydrograph form in figure 3. 
GROUND-WATER LEVELS
Observation well 1 ( fig. 2 ) was fitted with a recorder to continuously monitor ground-water levels at the site. The well is cased with 4-inch polyvinyl-chloride pipe of which the lower 58.3 feet is perforated (Kelley, 1980) . The driller's log and other recorded data for this well are reported in the "Supplemental Data." Initially, water levels in this well were recorded hourly by a punch-tape recorder that was driven by a float in the well. Compaction of the dam during construction caused a deflection of the upper part of the well casing, however, resulting in a poor float-to-recorder response. Because greater care in interpreting the record was necessary, the recorder was changed to a graphic continuous recorder.
Water levels in observation well 1 are shown in figure 4 for April 1 to May 31, 1984. Observation notes indicate that recorded response to water-level changes was poor during this time, and a correction was prorated from zero on day 5 (April 5) to -0.40 ffoot on day 39 (May 9) when the recorder was reset. The effect of this correction is an apparent gradual increase in water levels during that period, whereas the actual water-level changes may have occurred more sporadically.
Recorded water levels in observation well 1 are shown in figure 5 for every 5 days of the entire period of record. Observation wells 2 and 3 ( fig. 2) were cased with 2-inch poly vinyl-chloride pipe. Logs for these wells are presented in the "Supplemental Data" section. Water-level measurements at these wells were made by steel tape during site visits. A borehole directly across the valley from observation well 3 was abandoned at 26 feet because of lost circulation in a lime-rich zone of the aquifer only slightly lower than the bottom of the impoundment.
Water levels in all three observation wells, as measured during site visits, are documented in the "Supplemental Data" section and graphed in figure 6.
RAINFALL
Near the reservoir manometer shelter, a separate structure supported an 8-inch rain-collector funnel ( fig. 2) . A punch-tape recorder, with a 15-minute interval, was housed inside the structure and was driven by a float in a container into which the rain-collector funnel drained. The U.S. Geological Survey uses a computer program to read and translate the punch tape to accumulated rainfall and rainfall-intensity values. There were no overhead obstacles near the gage to disturb the collection of rainfall. A summary showing daily rainfall data is given in the "Supplemental Data" section. A bar graph showing daily rainfall greater than 0.1 inch is shown in figure 5 for comparison with groundwater levels. The rainfall recorder was not in operation during winter months. 1982 1983 1984 1985 1986 Figure 6. Water levels in observation wells at Janzen damsite.
SUMMARY
Construction of an earthen dam on a tributary to Ladder Creek in northeastern Scott County, Kansas, was sponsored by Western Kansas Groundwater Management District No. 1. The dam was built by the U.S. Soil Conservation Service (SCS) during the winter and spring of 1981-82. The dam collects surface drainage from 8,000 acres and is capable of impounding 24 acre-feet of dead storage and another 276 acre-feet of storage with uncontrolled spill through a 36-inch metal pipe. The SCS also drilled three deep observation wells around the periphery of the impoundment into the underlying aquifer.
From August 1982 to September 1986, the U.S. Geological Survey collected rainfall, reservoirwater level, and ground-water level data at the site to document the availability of water and the recharge resulting from the water impoundment. Rainfall was recorded at 15-minute intervals April to October each year. Reservoir pool level was monitored continuously all year as were ground-water levels in an observation well at the "toe" of the dam. Two other observation wells were measured monthly. Table 2 . Hourly reservoir gage heights, April2-15,1984 , AprilSO to May 9,1984 , and February 20-22,1984 -15,1984 , April 30 to May 9,1984 , and February 20-22,1984 May 9,1984, and February 20-22,1984-Continued 
SUPPLEMENTAL DATA
Dec.
Indicates partial day's record. Dec.
0
.021
Indicates partial day's record. Dec. (March 20,1987,16 .73 feet gage height).
Crest of emergency spillway-Dam height, 58.0 feet above dam datum (March 20,1987, 35 .8 feet gage height).
Top of dam-Dam height, 62.5 feet dam datum (reportedly built a couple of feet higher by contractor?). 
